Background: Natural disasters are out of human control, often leading to loss of life and property, and particularly affecting public health. Natural disasters influence human lives in different ways. They may have severe, obvious, or hidden consequences. Therefore, the present study aimed at examining the environmental health condition of the cities affected by 2017 earthquake in Kermanshah Province.
Introduction
nexpected disasters are defined as situations in which the society loses its control to run normal functions. As a result of a sudden natural or unnatural disaster with its destructive effects, the society is unable to fulfill its healthcare duties [1] . Today, loss of life and property as a result of natural or unnatural disasters has an undeniable impact on human being's health and lifestyle. The destructive effects of disasters can impair the societies' ability in response to the basic demands and may lead to widespread deaths and injuries [2, 3] . Natural disaster is a severe geographical collapse or a high-emergency situation that can result in death, injury, illness, and property damage, and cannot be effectively controlled by the available resources and methods, therefore requires foreign aid. Natural disorders are, in fact, acute and sudden phenomena with deep effects on the society [4] . Natural disasters can lead to widespread death and destruction depending on their nature and severity.
For example, 2004 Indian Ocean tsunami or the natural disasters in the United States in 1999 led to large buildup of waste about 5 to 15 times the waste normally produced in those areas [5] . According to a report by the UNISDR (The United Nations International Strategy for Disaster Reduction), from 2000 to 2012, natural disasters accounted for 1.2 million people death and $ 1.7 billion damage around the world [6, 7] . Recent studies indicate that Asia and Australia are particularly vulnerable to natural disasters, and often face with a wide range of natural disasters, including floods, earthquakes, storms etc. [8, 9] . Iran is among the 10 most-prone countries to natural disasters. In fact, of 43 types of disasters known around the world, 34 has already occurred in Iran [4, 5] , and 90% of the Iran population are vulnerable to natural disasters, such as earthquakes and floods [10] .
Earthquake is the most frequent and destructive natural disaster in Iran. Otherwise speaking, in the past 90 years, earthquakes in Iran have led to death of more than 180000 people, with the Bam earthquake being a prominent example in which 30000 people were killed and 10000 more were injured [11] . Iran's seismic hazard zoning map shows that urban and rural areas of Iran are largely located in the high relative risk zones [10] . In addition, most of Iranian cities, such as Tehran, Tabriz, Qazvin, Zanjan, Hamadan, and Kermanshah have experienced earthquakes and the resulting destructions. According to the earthquake recurrence interval formula, these cities are still vulnerable to earthquakes [10] .
However, the required laws and capacity for providing healthcare services for natural disaster victims have made available [12] [13] [14] in Iran in recent years. Thus, the environmental health unit as one of the main organizations involved in the crisis management during natural disasters is obliged to take specific measures during emergencies, including restoration, maintenance, and improvement of the health conditions in the damaged areas. It can strongly be argued that environmental health activities, such as water supply, waste and wastewater management, food safety etc. Play a key role in times of natural disasters, and if properly implemented, can prevent epidemics and facilitate the return of normal conditions. Therefore, the present study aimed to examine the environmental health condition of the cities affected by 2017 earthquake in Kermanshah Province.
Materials and Methods
This is a cross-sectional study conducted in November 2017. The data on the environmental health condition were gathered using special forms designed by the environmental experts in Kermanshah Province. These forms covered the health condition of public places, food safety, solid waste management, types and number of water supplies, number of healthcare facilities, local health centers and so on. Immediately after entering environmental health groups of Kermanshah in the damaged areas, a quick analysis was conducted on the environmental health condition, the extent of damage, and the urgent demands. Then, the collected data were statistically analyzed and presented in data sheets. This provided an appropriate ground for continuing the process of recovery in the damaged areas and also the health management of the population under study.
Kermanshah earthquake affected a wide geographical area and a large population. It had an immense destructive impact on both human lives and properties. The epicenter of Kermanshah earthquake was near Ezgeleh, a city in Kermanshah Province ( Figure 1 ). The earthquake occurred on November 12, 2017 at 21:48 local time, at 45.9 degrees longitude and 34.84 degrees latitude, at the depth of 11 km. In addition, the earthquake was followed by two other quakes with magnitudes of 4.6 and 4 in Richter scale, respectively. The most affected cities in Kermanshah Province were as follows: Sarpol-e Zahab, Salas-e Babajani, Qasr-e Shirin, Dalahoo, and Eslamabad-e Gharb. Therefore, the study participants were selected using a census method from these 6 cities. Table 1 presents the demographic statistics of Kermanshah earthquake, separately for each city. According to Table 1 , the lowest and the highest number of affected villages in the Kermanshah Province were in Sarpol-e Zahab (205 villages) and Qasr-e Shirin (29 villages), respectively. In addition, the highest and the lowest urban and rural populations were in Eslamabad-e Gharb (79541 in cities and 50584 in villages) and Salas-e Babajani (16359 in cities and 19435 in villages), respectively. The estimated population of Kermanshah Province at the time of earthquake was 370925; a total of 138564 individuals were affected by the earthquake. In addition, 113371 households lived in Kermanshah Province at the time of earthquake, out of them a total of 35726 households were affected by the earthquake, and 470 individuals were killed in the earthquake. Moreover, it is estimated that out of 79360 houses in the Kermanshah Province at the time of earthquake, 34011 houses remained intact and 45349 houses were damaged. Table 2 presents the results regarding the water supplies of the cities affected by Kermanshah earthquake, reported for each city. As shown in Table 2 , the highest and the lowest number of households with access to tap water were in Sarpol-e Zahab (12548 households) and Qasr-e Shirin (1111 households), respectively. In addition, the highest and the lowest number of households with access to improved water sources were in Gilan-e Gharb (254 households) and Qasr-e Shirin (11 households), respectively.
Results
The improved water sources in the areas affected by the earthquake included 51 low-risk water sources, 171 moderate-risk water sources, 2 high-risk water sources, and 0 very high-risk water sources. In addition, 5059 m water was chlorinated by the environmental health experts and 1805 households were under the coverage of methoxymethyl chloride. Table 3 presents the results regarding the toilet conditions and waste disposal methods in the cities affected, separately reported for each city. As shown in Table 3 , the highest and the lowest number of households with access to sanitary toilets were in Sarpol-e Zahab (11871 households) and Qasr-e Shirin (1078 households), respectively. In addition, the highest and the lowest number of households with access to sanitary waste disposal were in Sarpol-e Zahab (11758 households) and Qasr-e Shirin (1089 households), respectively. Table 4 presents the results regarding the food supply and distribution centers and public places in the cities affected by Kermanshah earthquake. As shown in the Table 4 , the lowest and the highest number of urban and rural schools were in Gilan-e Gharb (97 schools in cities and 183 schools in villages) and Qasr-e Shirin (21 schools in cities and 19 schools in villages), respectively. In addition, the lowest and the highest number of urban and rural food supply and distribution centers were in Gilan-e Gharb (1283 centers in cities and 403 in villages) and Qasr-e Shirin (241 centers in cities and 22 in villages), respectively. Table 5 presents the results regarding the environmental health condition of the cities affected by Kermanshah earthquake, in three aspects: environmental health of public places, food safety, and solid waste management. Table 6 presents the urgent equipment announced by the environmental health group of the Vice Chancellor for Clinical Affairs at Kermanshah University of Medical Sciences, following the earthquake.
Discussion
The present study was conducted by a team of researchers and experts at Kermanshah city health department in autumn 2017, aimed at examining the health condition of the cities affected by Kermanshah earthquake and also analyzing the activities in this regard. The environmental health team with the cooperation of the other crisis management teams took important steps to improve the health condition of the areas affected by Kermanshah earthquake. Some of the steps included checking drinking water storage tanks, chloride testing and water chlorination, monitoring the quality of distributed foods, building sanitary bathrooms and toilets, monitoring proper waste and wastewater management, and also providing useful and practical instructions. These activities were successfully completed at all stages, and were effective in controlling the spread of diseases and helping recovery of the affected areas a normal state.
One of the strengths of the works conducted by the environmental health team in the affected areas was helping in better management of drinking water and improving water quality, also assisting in better dis- Number of food stores and cool stores 5 -5
Solid waste management
Number of waste disposal sites 8 2 10
Number of temporary waste transfer stations 8 2 10 tribution of services by the active groups in the environmental health domain. From the moment the earthquake occurred, the environmental health experts started monitoring the equality of drinking water, water chlorination, and microbial sampling.
In Aslehashemi et al. study, the major aspects of environmental health, such as waste and wastewater management, providing healthy drinking water, disinfestation, and proper monitoring of food supply and distribution centers were examined [15] . Our examination of the activities in the areas affected by Kermanshah earthquake showed that all the aforementioned parameters were adequately considered. In addition, the study results indicated that in the affected areas, there were 250 urban and rural water supplies, 43698 households with access to tap water, and 789 households with access to improved water sources.
Along with the populations of the cities and the staff and operating workers, a total of 41 environmental health workers worked in the areas affected by the earthquake. This number is consistent with WHO suggestion, i.e. 2 staff workers and 8 to 15 operating workers per 5000 to 100000 people affected by the earthquake [16] . However, in the study by Akbari et al. on Bam earthquake, there was 1 environmental health worker per 50000 people affected by the earthquake [17] . We also assessed the adequacy of human resources, appropriate organization of environmental health forces in the rural areas, and recruiting forces from Kermanshah Province due to their familiarity with the region's geographical, social, and cultural aspects, in order to increase the effectiveness of the environmental health services provided in the areas affected by the earthquake.
The number of households with access to sanitary toilets in the affected areas was 39805 that is consistent with the finding of Fatemi et al. [18] . However, the toilets had been installed without paying proper attention to the minimum standards, such as selecting a suitable place, not too far from the survivors so that they could conveniently access the toilets, sound substructure, and adequate water piping. Formation of wastewater ponds in some areas acted as an environmental risk factor in attracting insects and rodents, and increased the risk of vector transmission and possible epidemics [19] . However, regular disinfecting and spraying by the environmental health workers reduced this risk factor to a considerable extent.
Conclusion
In conclusion, the results indicated that the steps taken by the environmental health experts were sufficiently effective in meeting the needs of affected areas by Kermanshah earthquake in terms of providing healthy drinking water, proper waste and wastewater management, proper food supply and distribution, and so on. This experience can be a good model for meeting the needs of the survivors from future natural disasters and crises.
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